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Abstract:  
The aim of this investigation was to compare anthropometric, blood pressure 
phenotypes and bio-motor variables between sports and non-sports university students 
aged 21.4 ± 2.1 years (mean ± s) and also to study the discriminating power of selected 
anthropometric and bio-motor variables among university students in the two groups 
(sports n=119 and non-sports n=166) in Kenya. Cross-Sectional analytical study design 
was used in the study. University students randomly selected in both groups (n = 285) 
volunteered as subjects. Anthropometric parameters assessed included body mass, 
height, and body fat percentage. The bio-motor variables assessed included upper body 
endurance and abdominal endurance. Blood pressure phenotypes assessed included 
pulse rate and mean arterial blood pressure which was computed from systolic and 
diastolic blood pressures. Multivariate analysis of covariance (MANCOVA) and Linear 
discriminant analysis (LDA) were used for analysis in Statistical packages for social 
science version 25. The results showed that the non-sports group had a numerically 
high BMI and body fat percentage (23.4; 22.2) compared to the sports group (19.8; 17.5). 
With regards to blood pressure, the mean arterial blood pressure and pulse rate of the 
non-sports group was high (87.9; 83.3) compared to the sports group (85.9; 75.2). The 
multivariate test of differences in groups as a result of the linear combination of all 
predictor variables showed that the mean vectors for the two groups were significant 
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for groups (Pillai’s T, P<0.01) but not for the covariate Age (Pillai’s T, P=.149). Results 
for the individual test of differences in adjusted means (marginal means) showed that 
there were statistically significant differences adjusted for age between the sports and 
non-sports groups in all dependent variables(p<0.05) except Mean arterial blood 
pressure (f (2,282) =.988, p=.321). Results from the LDA yielded only one significant 
function and all six variables significantly contributed to the discriminant analysis 
(Wilks A = 0.639, x2 = 125.34, df=6, p < 0.01, R2 = .36). The structure coefficients of all 
variables were greater than 0.25. The original classification summary showed that 81.8% 
of the cases were correctly classified in their respective group. In conclusion, the 
anthropometric, bio-motor and blood pressure phenotypes of sports students were 
significantly different from non-sports students. The study recommended that well-
planned programs of physical and mental health should be initiated in all educational 
institutes. 
 
Keywords: athletes, non-athletes, anthropometric indices, body fat percentage, body 
composition, linear discriminant analysis (LDA), anthropometric, bio-motor, 
kinanthropometry, multivariate analysis of covariance (MANCOVA), Kenya 
 
1. Introduction 
 
“Anthropometry” is the study of human body measurements to assist in understanding 
human physical variations and aid in anthropometrical classification (Nath, 1995). 
Kinanthropometry is a scientific discipline that is concerned with the measurement of 
individuals in a variety of morphological perspectives, its application to movement and 
those factors which influence movements including: component of body build, body 
measurements, proportions, compositions, shape and nutrition, motor abilities and 
cardiorespiratory system; physical activity including recreational activity as well as 
highly specialized sports performance. A person’s body fat consists of essential and 
storage body fat. Anthropometrics and bio-motor variables are important indices of 
evaluating levels of the bodies’ morphological development, nutritional status, and 
bodies’ symmetry degree, which is closely related to fat contents, long-term health 
effects, and disease risks. Body composition is, therefore, an important indicator for 
evaluating health and nutritional status. It is a consequence of biological and non-
biological factors such as genetic, processes of aging, lifestyle and socio-economic level 
(Sobal & Stunkard, 1989; McLaren, 2007). An anthropometric like BMI is superior 
because of simple calculation, easy measurement, low costs, and good reproducibility. 
At the same time, it shows good resolution among different ages, genders, races, 
nationalities, development and maturity levels (Jingya, Ye, Jing, Xi & Tao, 2013). 
 Recent increases in pediatric obesity suggest that children and adolescents 
should be assessed anthropometrically as a step toward managing their long-term 
cardiovascular risk status (Ogden et al., 2002). Excess body fat is an emerging issue and 
of potential importance to future disease, the excess lipid fuels may find its way into 
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ectopic sites of lipid storage (e.g., skeletal muscle, liver, and pancreatic b cells) where 
they can cause substantial metabolic disruption (Unger, 2003). Certain studies have 
shown that height is a factor in overall health while some suggest tallness is associated 
with better cardiovascular health and shortness with longevity (Samaras & Elrick, 2002). 
University students are at the early stage of adulthood and their physical functions are 
optimal in the lifecycle. Therefore, periodic physical examination should be taken for 
university students, so as to understand their physical conditions. Targeted health 
guidance should be performed to help them to form favorable eating and behavioral 
habits and to improve their life quality in the future (Jingya, Ye, Jing, Xi & Tao, 2013). 
The World Health Organization [WHO] proposed that 60% of human health level is 
determined by behavior and living habits, 15% by genetic factors, 8% by medical and 
service conditions, and 7% by climate (Wang, 2006). 
 The significant role of anthropometric characteristics in sports performance 
besides other factors is well known. Body composition and somatotype of a sportsman 
has a significant role in sports performance besides other factors like physiological and 
physical fitness, psychological aspects, skills, etc. The requirement of a specific 
physique for good performance in particular sports had been supported by different 
studies (Carter & Heath, 1990). Studies on the anthropometric characteristic of the 
human body indicate that athletes who play in a specific sport differ in somatic 
characteristics from the general population (Gaurav, Singh, & Singh, 2010). Due to more 
muscle mass in athletes than non-athletes, weight-based anthropometric indices’ 
performance in the detection of adipose tissue is reduced. Santos et al.’s study (2015), 
which was recently conducted, is a study of the few studies that examined the 
relationship between anthropometric indices with fat mass in athletes. The few studies 
that have been conducted to check differences in anthropometrics between athletes and 
non-athletes showed statistical differences favoring the athletes. A study by Liliana, 
Ileana & Alexandru, (2015) showed that there were statistically significant differences 
found on arm span (p<0.05) between subjects who play handball and volleyball and 
subjects who are not involved in any sports activity. 
 To date, there seems to be a dearth of information regarding differences in 
anthropometric, blood pressure phenotypes and bio-motor variables between athletes 
and non-athletes. The few studies done focused more on comparison of males and 
females or between athletes of different cadres than a comparison of anthropometric 
variables between athletes and non-athletes (Damoon et al., 2018; Liliana, Ileana & 
Alexandru, 2015). A study by Knechtle, et al., (2011) investigated anthropometric 
differences between recreational male and female half-marathoners. Besides this a few 
gaps in literature were identified by the researchers; Previous studies done did not 
factor in the differences in groups as a result of the linear combination of variables 
hence creating a gap for this study, previous studies did not put into account the effects 
of covariates like age into account during the analysis, studies only focused on 
anthropometrics and did not factor in others variables of importance that 
physiologically change as a result of adaptation to training e.g. blood pressure and bio-
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motor variables and therefore creating a methodological gap that needed to be filled by 
this study. In addition, previous studies had recommended a similar study with a larger 
sample size and assessment of other anthropometric indices in various countries to be 
done. This recommendation had not been investigated in Kenya creating a research gap 
for this study (Damoon et al., 2018; Qureshi & Khan, 2019). 
 In the view of the remaining uncertainty, in the present study an attempt has 
been made to compare anthropometric, blood pressure phenotypes and bio-motor 
variables between sports and non-sports university students. Respecting existing 
literature from Qureshi & Khan, (2019), we hypothesized that the anthropometry, bio-
motor variables and blood pressure phenotypes of sports students would be 
significantly different compared to non-sports students. Another aim of this study, 
therefore, was to develop a multivariate model that would allow the identification and 
quantification of the individual contributions of a series of anthropometric, bio-motor 
variables and blood pressure phenotypes to the classification and prediction of 
university athletes based on if they participate in sports or not. 
 
2. Methods 
 
The investigation took place among university students. The participants in the sports 
group were selected from athletes who were to participate in East Africa Inter-
University games. Participants who were not sportspersons were randomly selected 
from a career week assessment at the university. Information on non-sports 
participation was based on self-report of the participant, where participants were non-
smokers, currently taking no medication and performing no more than one hour of 
exercise per week. First, some explanations about the study were given to the 
participants. Written consent was obtained from all subjects. 
 
2.1 Subjects/groups 
Two hundred and eighty-five university students aged between 17 and 28 years (mean 
age 21.4 ± 2.1, CI 21.0-21.8 years) participated in this study. The sample included 
subjects who participated in sports and subjects who didn't participate in sports; sports 
(n=119), non-sports (n=166).  
 
2.2 Measures 
To assess the relative contribution of each set of parameters, the measured variables 
were of three categories: Anthropometric, Blood pressure phenotypes and bio-motor 
variables. Three anthropometric parameters: body mass, height, and body fat 
percentage. All measurements were taken according to standardized procedures 
(Callaway et al., 1988). Body weight (kg) was determined with a certified digital scale 
used for official weigh-ins for each competition. Height (cm) was determined using a 
wall scale and a Broca plane with the head held in the Frankfort plane. BMI was 
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calculated by using the following formula given by Adolphe Quetelet (Verma and Mokha 
(1994), Kansal (1996 & 2008); BMI = Mass (Kg) / [Height in meters] ² 
 
 
Figure 1: BMI chart 
 
 Body fat percentage was determined by body fat meter. The ideal weight and fat-
lean ratio vary considerably for men and women and by age, but the minimum percent 
of body fat considered safe for good health is 5 percent for males and 12% for females. 
The average adult body fat is closer to 15 to 18% for men and 22 to 25% for women. 
 Two bio-motor variables assessed included upper body and lower body 
muscular endurance. Muscular endurance was assessed by mean of two imposed 
rhythm tests by metronome; push-ups (50 push-ups per minute till exhaustion) and sit-
ups (sit-ups per minute till exhaustion) (Leone & Léger, 1985). 
 The blood pressure phenotypes assessed included; Mean arterial blood pressure 
(MBP) which is the average blood pressure level during the cardiac cycle. MBP was 
simply estimated as DBP + (SBP-DBP)/3 (Perusse et al., 1989) and the pulse rate count 
over 1 minute. Blood pressure of all subjects was measured with an electronic 
manometer in a sitting position on with the right forearm placed horizontally on the 
table by following the recommendations of the American Heart Association (1981). 
 All variables were chosen from a battery of tests and came from a wide variety 
which has previously been used (Carter, 1984; Ackland, Schreine & Kerr, 1997). 
Although most of the tests administered are very standardized and well-recognized 
assessments, test-retest reliability on the specific subject pool used in the present study 
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could not be obtained. To counter this potential problem, all testers were thoroughly 
trained and familiarized with proper test administration prior to actual data collection. 
Additionally, all tests in an individual were administered by the same tester to avoid 
intertester errors. The discriminant analysis is considered to be robust with these 
variables (Norusis, 1993).  
 
2.3 Statistical analysis 
Data analysis was done using the statistical program for social sciences (SPSS) version 
25 SPSS (Inc., Chicago, IL, USA). In this study, the study variables were assessed by a 
two-tailed probability value of p<0.05 for significance. The data was analyzed using 
Multivariate analysis of covariance (MANCOVA) to determine if the groups were 
significantly different on a linear combination of all six predictor variables while 
controlling for age. The researchers deemed it necessary to conduct the MANCOVA 
despite the groups being only two, instead of three or more. This was important so that 
the combined effect of multiple dependent variables could be analyzed and at the same 
time controlling for age differences, which would not have been brought out by 
conducting multiple independent T-tests. Then, linear discriminant analysis (LDA) was 
also done to determine how well the six predictor variables could classify subjects into 
group memberships (sports and non-sports). The assumptions for MANCOVA and 
Linear discriminant analysis (LDA) were assessed before conducting the analysis. 
 The groups were mutually exclusive and no subject would belong to two groups 
at the same time, the predictor variables were independent of each other. The data were 
tested for assumptions of normality using the Shapiro Wilk test; Skewness and Kurtosis 
were also checked. Homogeneity of variance was checked using the Levene test. To 
avoid unacceptable shared variances and multicollinearity, common zero-order 
correlation coefficients (r) were determined for each separate variable group. 
Homogeneity of between groups variance-covariance matrix was checked using the Box 
M test. And finally, the linear discriminant assumption of sample sizes being more than 
five times the number of predictor variables was also met (n=285) 
 In the handling of missing data, Schlomer et al. (2010) outlined guidelines for best 
practices regarding the handling and reporting of missing data within the research. The 
researcher evaluated whether the data were missing completely at random (MCAR). 
The researcher utilized Little’s MCAR test which employs a chi-square statistical 
analysis and assumes the null hypothesis, that missing data is missing completely due 
to randomness. In this case, failing to reject the null hypothesis indicated that the data 
was most likely not missing in a random way. For this study, Little’s MCAR test results 
showed that all predictor variables were not significant indicating that the variables 
were missing completely at random with P greater than 0.05 (p> 0.05). The missing data 
items were addressed using the Expectation- Maximization (EM) algorithm within SPSS 
25 SPSS (Inc., Chicago, IL, USA).  
 Discriminant analysis was employed on 6 variables measured, which included 
anthropometric, blood pressure phenotypes and bio-motor parameters, to develop a 
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model to predict membership of each athlete in the two groups (sports and non-sports). 
A discriminant analysis using the Wilks A was performed to determine the ability to 
discriminate between the two groups using the 6 selected variables (p < 0.05). The 
interpretation of the obtained discriminant functions was based on examination of the 
structure coefficients greater than 0.30, meaning that variables with higher absolute 
values have a powerful contribution to discriminate between groups (Tabachnick & 
Fidell, 2000). Validation of discriminant models was conducted using the leave-one-out 
method of cross-validation (Norusis, 1993). Cross-validation analysis is needed in order 
to understand the usefulness of discriminant functions when classifying new data. This 
method involves generating the discriminant function on all but one of the participants 
(n-1) and then testing for the group membership of that participant. The process is 
repeated for each participant (n times) and the percentage of correct classifications 
generated through averaging for the n trials.  
 
3. Results 
 
The results from normality and homogeneity of variance across variables are shown in 
Table 1 below. From the findings, the data was not normally distributed on BMI 
(p=.003) and percentage body fat (p=0.03). All variables had an equal variance between 
groups with p> 0.05. 
 
Table 1: Summary statistics for Normality and Homogeneity 
 Distribution  
 Skewness Kurtosis Shapiro Wilk P Levene’s test 
BMI .807 .139 .003 .133 
Pulse  .127 1.284 .299 .127 
Mean arterial Blood pressure .118 .182 .078 .364 
Abdominal endurance .095 .070 .073 .543 
Upper body endurance .188 .145 0.90 .251 
Percentage body fat .668 -.110 0.03 .531 
 
The results show that the non-sports groups had a median BMI of around 21 and the 
sports group had a median BMI of around 19 as shown in the stem and leaf plots in 
Figure 2 and Figure 3 
 
Figure 2: BMI Stem-and-Leaf Plot for Group= NON-SPORTS 
 
 Frequency Stem & Leaf 
 
 2.00  17 . 59 
  1.00  18 . 6 
  2.00  19 . 49 
  11.00  20 . 13345667899 
  40.00  21 . 0001111222223333334444555666777788899999 
  39.00  22 . 000011333344444555555666666778888899999 
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  24.00  23 . 000111111222334446788899 
  13.00  24 . 0223333445568 
  16.00  25 . 0011122456778899 
  5.00  26 . 12339 
  6.00  27 . 458999 
  1.00  28 . 3 
  6.00  Extremes (>=28.7) 
 
  Stem width: 1.00 
  Each leaf: 1 case(s) 
 
Figure 3: BMI Stem-and-Leaf Plot for Group= SPORTS 
 
  Frequency Stem & Leaf 
 
  3.00  Extremes (=<16.6) 
 1.00  16 . 9 
  4.00  17 . 1234 
  11.00  17 . 55556777889 
  6.00  18 . 023344 
  10.00  18 . 6777899999 
  19.00  19 . 1111222223333444444 
  23.00  19 . 55666677788888889999999 
  16.00  20 . 0000011223333334 
  13.00  20 . 5555666888899 
  .00  21 . 
  1.00  21 . 7 
  1.00  22 . 2 
  1.00  22 . 5 
  10.00  Extremes (>=22.6) 
 
  Stem width: 1.00 
  Each leaf: 1 case(s) 
 
 Means and standard deviations for the two groups (non-sports and sports) are 
presented in Table 2. The results show that the non-sports group had a numerically 
high BMI (23.4; 22.2) and body fat percentage compared to the sports group (19.8; 17.5). 
With regards to blood pressure, the mean arterial blood pressure and pulse rate of the 
non-sports group was high (87.9; 83.3) compared to the sports group (85.9; 75.2). 
 
Table 2: Descriptive results from the anthropometric, blood pressure phenotypes and 
 bio-motor variables for the two groups (values are mean, ±S. D) 
Variable Non-sports Sports 
BMI 23.39±3.24 19.76±1.80 
Pulse 83.29±13.54 75.16±8.87 
Mean arterial blood pressure 87.86±10.85 85.94±12.12 
Abdominal Endurance 43.15±10.50 49.14±7.59 
Upper body endurance 42.75±11.75 47.42±13.29 
Percentage of body fat 22.24±8.46 17.48±6.95 
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The Box’s M test of equality of covariance matrices yielded a significant result (f (21, 
237288.152) =5.440, p< 0.01), hence leading to the rejecting of the null hypothesis that the 
observed covariance matrices of the dependent variables across groups were equal. Due 
to violation of this assumption, the Wilks’ Lambda in the multivariate test of differences 
in groups as a result of the linear combination of all predictor variables could not be 
interpreted. The researchers went ahead and interpreted the Pillai’s Trace. The global 
test for equality of the mean vectors for the two groups was significant for groups 
(Pillai’s T, P<0.01) but not for the covariate Age (Pillai’s T, P=.149). This showed that the 
groups were statistically significantly different in a linear combination of all dependent 
variables. 
 
Table 3: Multivariate Results of the differences in groups  
from a linear combination of all variables 
Effect Value F Hypothesis df Error df Sig. Partial Eta Squared 
Intercept Pillai's Trace .569 60.981b 6.000 277.000 .000 .569 
Wilks' Lambda .431 60.981b 6.000 277.000 .000 .569 
Age Pillai's Trace .033 1.595b 6.000 277.000 .149 .033 
Wilks' Lambda .967 1.595b 6.000 277.000 .149 .033 
Group Pillai's Trace .354 25.313b 6.000 277.000 .000 .354 
Wilks' Lambda .646 25.313b 6.000 277.000 .000 .354 
 
Results for the individual test of differences in adjusted means (marginal means) 
showed that there was statistically significant differences adjusted for age between the 
sports and non-sports groups in all dependent variables except Mean arterial blood 
pressure; BMI (f(2,282)=116.1, p<0.01),Pulse (f(1,282)=32.8, p<0.01),,Mean arterial blood 
pressure (f(2,282)=.988, p=.321), Abdominal strength (f(2,282)=28.8, p<0.01),,Upper body 
strength (F(2,282)=8.343, p=0.04), and Percentage body fat (f(2,282)=23.5, p<0.01). Effect 
sizes (Partial Eta squared) show that BMI explained the greatest variance in the model 
at 29.2% adjusted for age. Table 4 below shows the results in detail. 
 
Table 4: Tests of Between-Subjects Effects controlling for Age 
Source Dependent Variable 
Type III  
Sum of Squares df 
Mean 
Square F Sig. 
Partial Eta 
Squared 
Corrected 
Model 
BMI 911.971a 2 455.985 60.593 .000 .301 
Pulse 4626.041b 2 2313.021 16.495 .000 .105 
Mean arterial blood 
pressure 
904.792c 2 452.396 3.531 .031 .024 
Abdominal endurance 2550.156d 2 1275.078 14.420 .000 .093 
Upper body endurance 1713.921e 2 856.960 5.562 .004 .038 
Percentage body fat 1604.742f 2 802.371 12.932 .000 .084 
Intercept BMI 905.879 1 905.879 120.376 .000 .299 
Pulse 14367.107 1 14367.107 102.456 .000 .266 
Mean arterial blood 
pressure 
9864.144 1 9864.144 77.001 .000 .214 
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Abdominal endurance 3411.875 1 3411.875 38.584 .000 .120 
Upper body endurance 6200.489 1 6200.489 40.245 .000 .125 
Percentage body fat 539.817 1 539.817 8.700 .003 .030 
Group BMI 873.904 1 873.904 116.128 .000 .292 
Pulse 4592.138 1 4592.138 32.748 .000 .104 
Mean arterial blood 
pressure 
126.630 1 126.630 .988 .321 .003 
Abdominal endurance 2548.996 1 2548.996 28.826 .000 .093 
Upper body endurance 1284.112 1 1284.112 8.335 .004 .029 
Percentage body fat 1455.891 1 1455.891 23.465 .000 .077 
 
3.1 Discriminant Analysis 
The 6 variables selected for inclusion in the discriminant analysis exhibited low shared 
variances, as exhibited by their common zero-order correlation coefficients (see Table 5). 
The only exception to this was the shared variance for abdominal endurance and 
abdominal endurance (r2 = 0.112), abdominal endurance and percentage body fat (r2 = 
0.1). However, the correlations were low and not significant. 
 
Table 5: Common zero-order correlation coefficients (r) of  
variables selected for inclusion in the discriminant analysis 
  BMI Pulse 
Mean arterial blood 
pressure 
Abdominal 
endurance 
Upper body 
endurance 
Percentage of 
body fat 
BMI 1.000      
Pulse .031 1.000     
Mean arterial  
blood pressure 
.087 .178 1.000    
Abdominal 
endurance 
-.182 -.129 .027 1.000   
Upper body 
endurance 
-.072 -.094 .021 .335 1.000  
Percentage body fat .207 .202 .015 -.309 -.278 1.000 
 
The structure coefficients quantify the potential of each variable to maximize 
differences between means amongst the two groups. The larger the magnitude of the 
coefficients, the greater the contribution of that variable to the discriminant function. 
Multiple discriminant analysis revealed one significant function (Table 7). Based on the 
values of Wilk’s lambda, discriminant function 1 accounted for 100% of the variance 
between groups respectively. Unstandardized coefficients allow the derivation of 
discriminant scores for each individual. Based on these scores, group membership 
could be predicted according to the proximity of the respective group centroid values 
(mean group values) (see Table 6). It is then possible to determine correct classifications. 
The more correct classifications, the more efficient the model. 
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Figure 2: Estimated marginal mean plots of the dependent variables between groups  
(Means adjusted for the covariate age) 
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Table 6: Functions at group centroids 
 Function 1 
Non-Sports .634 
Sports -.884 
 
The structure coefficients of the majority of the variables were above .25 which shows 
high ability to discriminate among groups. (Table 7). 
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Table 7: Discriminant function coefficients and tests of statistical significance 
 Structure matric coefficient Unstandardized discriminant functions 
 Function 1 Function 1 
BMI .872* .808 
Pulse .453* .386 
Mean arterial blood pressure -.420* -.023 
Abdominal endurance .399* -.173 
Upper body endurance -.248 -.072 
Percentage body fat .111 .081 
Wilks’ Lambda .639  
Chi-square  125.34  
P <0.01  
Eigenvalue .565  
% of variance 100  
 Canonical correlation .601  
 
The original classification summary shows 81.8% of the cases correctly classified in their 
respective group (Table 8). This is significant when compared to the proportional 
chance (p < 0.05). The leave-one-out test summarizes the ability of the discriminant 
functions to correctly classify the players in their respective sports. This analysis 
provided an overall percentage of successful classification of 81.3% for the non-sports 
and 82.4% for the sport's participants. From the analysis, it's clear that sports and non-
sports athletes varied significantly in anthropometrics, blood pressure phenotypes, and 
bio-motor variables. 
 
Table 8: Classification matrix for the groups according to anthropometric,  
blood pressure phenotypes and bio-motor variables of the discriminant functions 
 Group Non-Sports Sports Total 
Original Count Non-Sports 135 31 166 
Sports 21 98 119 
% Non-Sports 81.3 18.7 100.0 
Sports 17.6 82.4 100.0 
Cross-validated Count Non-Sports 132 34 166 
Sports 22 97 119 
% Non-Sports 79.5 20.5 100.0 
Sports 18.5 81.5 100.0 
a. 81.8% of original grouped cases correctly classified. 
b. 80.4% of cross-validated grouped cases correctly classified. 
 
4. Discussion 
 
The aim of this investigation was to compare anthropometric, blood pressure 
phenotypes and bio-motor variables between sports and non-sports university students 
and also to study the discriminating power of selected anthropometric and bio-motor 
variables among university students in the two groups (sports n=119 and non-sports 
n=166) in Kenya. From the findings, the non-sports group had a numerically high BMI 
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(23.4; 22.2) and body fat percentage compared to the sports group (19.8; 17.5). With 
regards to blood pressure, the mean arterial blood pressure and pulse rate of the non-
sports group was high (87.9; 83.3) compared to the sports group (85.9; 75.2). This is 
probably due to the physiological benefits of training in the sports group. Legaz and 
Eston (2005) also reported that the change in front thigh skin-fold thickness (r =-0.74, P < 
0.001) and medial calf skin-fold thickness was related to performance (r = -0.70, P = 
0.008). Other studies found that athletes were having less waist circumference, the 
thickness of four skin-fold, waist- to- hip ratio, body fat percentage; fat mass but higher 
in lean body mass than the non-athletes (Pallob & Sanjib, 2015).  
 Kruschitzthe et al. (2013) studied the relationship between BMI and the 
subcutaneous adipose tissue within young athletes and non-athletic controls. When 
using BMI to discriminate between athletes and non-athletes only 52.4% of them were 
correctly classified. They suggested that compared to BMI levels, subcutaneous fat 
patterns are a more accurate way of discriminating between athletes and non-athletes. 
According to Qureshi & Khan, (2019) involvement of Sportspersons in rigorous physical 
activities during conditioning/ Training classes and sports tournaments, build up the 
muscular body and burn out their excessive adipose tissue. In contrary non-sports 
persons have a sedentary lifestyle, hence had more percentage of fat in their body. 
Increase in fat percentage may lead to Obesity, which is the independent risk factor for 
Cardio Vascular Diseases (CVD), particularly for coronary heart disease (CHD) 
(Qureshi & Khan, 2019). 
 The current study also found significant differences between sports and non-
sports students in Percentage body fat (f (2,282) =23.5, p<0.01) and BMI (f (2,282) =116.1, 
p<0.01). In corroboration is a study by Neeta and Chakraborty (2014) that found there 
was a definite effect of physical training on Body Mass Index, Body Fat Percent and 
Lean Body Mass. They reported that lifestyle and structured activity groups had 
significant and comparable improvements in physical activity and cardiorespiratory 
fitness. In addition, a study by Mathur & Salokun (1985) found that anthropometric 
measurements and body composition measurements were significantly different 
between athletes and non-athletes.  
 Qureshi and Khan, (2019) found that there were significant mean differences 
between Sports and Non-sports persons on the Body Mass Index of Fat dimension level. 
Sports Persons were found to possess less Body Mass Index (BMI). The current study 
found that the individual test of differences in adjusted means (marginal means) 
showed that there were statistically significant differences adjusted for age between the 
sports and non-sports groups in all dependent variables except Mean arterial blood 
pressure. Consistent with the current study, significant mean differences were found in 
physical fitness levels of Sportspersons in comparison to Non-sports persons (Qureshi 
& Khan, 2019). 
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5. Conclusions 
 
The study concludes that the anthropometric, bio-motor and blood pressure 
phenotypes of sports students were significantly different from no-sports students. This 
means that students participating in sports are physiologically advantaged due to 
possible long-term adaptations to training. This is evidenced by the generally low BMI, 
Mean arterial blood pressure, higher upper body, and low body endurance. This study 
is not without limitations. Our interpretation of the findings is bound by the fact that it 
was only focused on university students. The current sample was drawn from only one 
region of the country and therefore generalizability is questionable. Another limitation 
was the difficulty for the researchers to control for different physiologically status and 
factors that may influence the results of the field tests. This study recommends, for 
wider generalization of results, the replica of the study may be extended to other 
regions. Coaching as an intervention for Non-sports persons should be conducted to see 
its effects on different variables of physical fitness and adjustment. It is also 
recommended that well-planned programs of physical and mental health should be 
initiated in all educational institutes. 
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